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1. Support vector machines (SVMs)
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7. Sensitivity

8. Specificity

9. Total classification rate (TCR)

10. Correlation coefficient (r)

11. Root mean square error (RMSE)
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Table 1 Defined codes for the physical and
chemical properties of honey samples

Characteristic name Characteristic code

Reducing sugar®so) F1

Total sugar€no) F2

Non reducing sugaf%) F3

Sucrosé) F4

Glucosé&%) F5

Fructos€%) F6

Fructose-Glucose ratio F7

(FIG)

pH F8

Acidity( meg/kg F9
Refractive index F10

Moisture%) F11

Brix(% F12
Density( g/cnt ) ( 20°c) F13
Electrical conductivity F14

(ms/cm)

Ash(%) F15

L* F16

a* F17

b* F18

Viscosity (pa.9 (22°c) F19
Polarization F20
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Fig 1 The results of SVM in the classification of

original from adulterated honey (due to the additio
of glucose or sugar syrup) by using the examined
characteristics individually

Feature No.

Fig 2 The results of SVM in categorizing the type of
adulteration (due to the addition of glucose orasug
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Fig 3 The results of SVM in predicting the amount of
glucose in adulterated honey by using the examined
characteristics individually
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Fig 4 The results of SVM in predicting the amount of
sugar in adulterated honey by using the examined
characteristics individually

Table 2 The confusion matrix related to the classificatdrOriginal honey and Adulterated honey with

SVM output (Sugar syryp SVM output(Glucose syrup Real output
Original Original
honey Adulterated honey honey Adulterated honey
15 0 15 0 Original honey
0 60 0 60 Adulterated honey

Table 3Evaluationcriteria related to classification of original aadulterated honey with SVM

Classification Glucose syrup Sugar syrup
labe Sensitivit  Specificity | T%_tal . Sensitivi  Specificity | T%_tal .
%)y . classification )ty . classification
%) %) rate %) %) rate
Original honey 100 100 100 100
Adulterated 100
honey 100 100 100 100
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Honey have high nutritional value and unique flasod because of that, the price of natural honey is
relatively much higher than hat of other sweeteridoney is susceptible to adulteration with cheaper
sweeteners; those that have been detected in dattehoneys include sugar syrups ghitose
syrup. In recent years, several methods have beemnieed to determine honey adulteration. In this
study, the Support Vector Machine (SVMiodeling has been used as a way to determine fiee ty
and percentage of adulteration in honey. For wéson, glucose syrup and sugar syrup as common
sweetener in honey fraud in different percentagésraplacement were used and various
physicochemical properties of honey were determibsihg SVM, 2 properties (viscosity and color
parameters L *) in the detection of counterfeit ép® characteristics (non-reducing sugars, sucrose,
electrical conductivity, L *, b * and viscosity) e detection of adulteration and 4 feature (reduc
sugars before hydrolysis, reducing sugars afterdhysis, fructose and refractive index) in the
detection of fraud, were selected. The resulthefavaluation showed that the models can detect the
counterfeit honey than pure honey, the type ofdrand fraud levels in 100% accurat

Key Word: Honey adulteration, Glucose syrup, Support Vedfiachines, Quality parameter of
honey
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